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Summary
This report by the Department of Agriculture and Food, Western Australia (DAFWA)
was in response to a request from the intergovernmental working group who report to
the Swan Valley Planning Committee. They sought updated information on the
potential for irrigated agriculture for the Swan Valley policy area (SVPA) — referred
to as the Swan Valley in this review. This information aims to provide some guidance
for decision makers on land capability for irrigated agriculture.
The study did not involve a new soil survey for the Swan Valley area. Rather, it
reviewed and updated previous work done in the area which is all still considered
highly relevant for the planning requirements of the Swan Valley.
This review incorporates a modified version of a new approach to presenting
information for land use planning, developed by DAFWA in the Mid West region.
Known as the high quality agricultural land methodology, it is an innovative way of
combining land and water data to provide a more complete picture of the capability
for intensive agricultural production.
For this Swan Valley land capability review, we have:
• reviewed previous capability assessments
• identified and corrected errors in the original soil mapping line work and
incorporated some new mapping
• improved the correlation between the published map unit descriptions and those
stored in DAFWA’s map unit database (upon which land capability analyses are
based)
• provided new capability maps for five types of irrigated agriculture based on a
method called proportional mapping which accounts for variability in soils and
landscapes in each map unit
• created a map showing potential for irrigated agriculture for the Swan Valley
(Figure A)
• provided a new land use analysis
• provided a new lot size analysis.
Findings of the review:
• The alluvial terraces adjacent to the Swan River and the plain to the west of the
railway and south of Haddrill Road contain extensive areas of good soils that are
underlain by the largest volumes of groundwater.
• Our estimate of the potential groundwater resource is around 6250ML/y underlying
the Swan Valley Planning Act policy area.
• The current dominant land use (>50%) is fully cleared or parkland cleared
paddocks for grazing (mainly horses) and hay production.

v

Land capability review for the Swan Valley

• Intensive agriculture covers about 15% (about 960ha) of the Swan Valley.
Viticulture is the main activity, with a larger area of wine grapes than table grapes.
• Over three-quarters of the lots in the Swan Valley are currently 4ha or smaller and
these lots cover almost half (45%) of the Swan Valley.
• The average lot size is 2.8ha.
• Average annual rainfall for the Swan Valley has fallen by about 14% from 1975 to
2013.
• Wind statistics from Perth Airport show that wind strength is greater now than
before 1980.
Conclusions of the review:
• Because of changes in land and crop management techniques and a drying
rainfall pattern, areas formerly classified as unsuited for agriculture are now
showing improved capability.
• Water availability is the major limiting factor for intensive agriculture in the Swan
Valley. Water is currently over-allocated and there is no additional water available
for licensing. Declining rainfall compounds this issue. There may need to be a
review of allocation limits in the future.
• Any new water requirements will need to be sourced from the trade or transfer of
existing water licences either from within the Swan Valley area or from external
areas where permitted by groundwater subarea boundaries. Producers need to
follow best practice to ensure irrigation efficiency is optimum for the water
available to them.
• There is no shortage of small lots in the Swan Valley for agriculture.
• Agricultural producers in the Swan Valley have a big advantage over other areas
because of its proximity to Perth markets and opportunities for value-adding
agricultural produce.
• What makes a ‘viable’ lot size depends on a property’s location, the type of crop
and the business model itself - there is no definitive answer.
• Smaller lots generally limit a producer’s overall versatility and capacity to adapt to
meet changing market demands. They limit the type of agricultural enterprise in
the Swan Valley.
• An emerging issue for producers may be the impact of a drying climate. This issue
may present opportunities as well as challenges.
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Figure A Potential for irrigated agriculture the Swan Valley, using land use Mix 2 (see
chapters 7 and 9)
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1 Introduction
In 1827, the fertile soils of the Swan Valley were identified as having potential to
sustain the new Swan River Colony with fresh food and the first farms were
established soon afterwards. Today it is still providing fresh food to the ‘colony’ as
well as offering a convenient location for the urban population to experience the
‘rural’ environment on the fringe of Perth.
The Department of Planning recently verified public support for retaining and
strengthening traditional agricultural production in the Swan Valley (WAPC 2013). In
recognition of the economic, social and cultural worth that the rural landscape offers
residents and visitors to the Swan Valley, the Western Australian Planning
Commission (WAPC) has stated that one of the visions for the Swan Valley refers to
“the encouragement of the traditional agricultural and other productive uses that
complement the rural character” (WAPC 2013).
In response to a request from the intergovernmental working group who reports to
the Swan Valley Planning Committee, we have updated information on the potential
for irrigated agriculture in the Swan Valley. This report will guide decision-making on
land capability for irrigated agriculture.

1.1 Scope of the review
This review focuses on the area covered by the Swan Valley Planning Act (SVPA) —
hereafter referred to as the Swan Valley (Figure 1.1). It reviews and updates previous
work done in the Swan Valley area, all of which is still considered highly relevant to
the planning requirements of the area. It did not include a new soil survey.
This review incorporates a modified version of DAFWA’s high quality agricultural land
methodology, which was developed in the Mid West region (Tille et al. 2013). This
methodology is an innovative way of combining land and water data to provide a
more complete picture of the land capability for intensive agricultural production.

1.2 How to use this information
It is important to understand what the information in this report shows and what it
does not. The mapping analysis provides a layer of information that will help to
identify planning boundaries. It offers a more informed rationale for making decisions
about areas of rural land.
Other points to consider when using this mapping:
• Individual properties may perform better or worse than the capability maps
suggest, depending on seasons, soils and management.
• Landholders may have amended the original soil type or landform with landfill,
imported soils or earthmoving.
• There will be some degree of internal variation within each polygon or mapping
unit. Soil types, landforms, rainfall and water resources are rarely consistent
across an entire area.
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• For information about the current availability of water resources it will be
necessary to contact the Department of Water in Perth.
• The impact of wind on crop yields is not included in this review.
• This information is only a starting point for assessing particular areas of land.
Because of the scale of this analysis, ground-level assessments will be needed to
ensure that peculiarities of any parcel or property are considered.

Figure 1.1 Location of the Swan Valley Policy Area (source: WAPC 2006)
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2 Previous land capability assessments for the Swan
Valley
2.1 Published reports and maps
This review mainly builds on two previously published reports which cover the Swan
Valley, as well as interpretations of these reports stored in DAFWA’s map unit
database. The two reports are: Soils of the Swan Valley vineyard area, Western
Australia (Pym 1955) and Land capability study for horticulture in the Swan
Valley (Campbell-Clause and Moore 1991). These reports are discussed below.
2.1.1 Soils of the Swan Valley vineyard area, Western Australia (Pym 1955)
In 1950, about 7000 acres (about 2800ha) of the Swan Valley was planted to vines.
At that time, they were mainly for producing dried fruit, although wine and table
grapes were also important.
In the early 1950s, LW Pym of the CSIRO mapped and described the soils to
determine if there were relationships between soils and the declining yields of vine
fruits. He also sought to assist experimental work in plant nutrition and to provide a
basis for economic investigations (Pym 1955). Pym’s mapping covered most of the
SVPA except for the south-west corner and eastern margin.
Pym divided the landscape into five broad landform units and associated the soil
types with these landforms. Travelling from east to west, the landforms are: Darling
Scarp Face, Foothills, Plain, Alluvial terraces and floodplain, and Aeolian Sands
(Figure 2.1).
His report provides profile descriptions of 88 individual soil map units. 1 He grouped
most of the map units into one of 16 soil series, each aligned to one of the five
landforms. 2 The map of the soils was produced at a detailed scale (approximately
1:32 000) along with a discussion of the suitability of the various soil types for a
variety of land uses, most notably viticulture.
Pym presented the capability information in two formats: Table 8 of his report
provides a summary of drainage, land use capabilities and vine varieties suited to the
soils and pages 13–36 contain the soil descriptions including discussions on the
suitability of the soils.
Historically, some parts of the Swan Valley were considered unproductive and
problematic for growing grapes and other crops. This was generally because of
physical problems associated with the nature of the soil, including waterlogging, poor
rooting conditions and poor water-holding and nutrient-holding capacity. In Pym’s
1

Field work covered about 8100ha (20 000 acres) which were surveyed in detail on a grid
of approximately 160–200m (8–10 chain) intervals. None of the site data is currently
available.

2

Soil series are groups of soils in an area which display similar characteristics. For
example, Swan sand, Swan sandy loam and Swan clay loam are formally known as Swan
Soil Series or informally known as Swan soils or Swan series.
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1955 survey, he identifies the constraints that he suggested were also aggravated by
inappropriate soil management techniques.

Figure 2.1 Landforms of the Swan Valley Policy Area
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To visualise Pym’s assessment, we have assigned the land use capability
descriptions for each series from his report and presented it as a map (Figure 2.2).

Figure 2.2 Land use capability map interpreted from Pym’s (1955) survey report
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Pym recommended that the poorer areas, particularly the waterlogging-prone Mongin
soils and the pale, deep sandy soils, are only suitable for grazing. He highlighted the
overall need for improved soil management techniques and the drainage of some
areas to reduce waterlogging and increase the prospects of vine growing and other
land uses.
Pym provided capability information for soil series rather than individual map units
and sometimes even combined soil series. For example, the Bibra and Barrett series
are collectively described as being found in low-lying poorly drained areas but
offering good agricultural prospects and were used for pastures. This lack of explicit
information about individual map units creates difficulties when attempting to use the
map at the level of detail that it was drawn.
2.1.2 Land capability study for horticulture in the Swan Valley (CampbellClause & Moore 1991)
By the 1990s, the overall area of vines in the Swan Valley had decreased, with a
particular decline in dried fruit production. Table grapes had become the most
significant industry, with important wine grape and wine production industries as well.
Soil and vine management techniques had progressed by the 1990s. The adoption of
methods to manage waterlogging had also increased. These included mounding,
selection of suitable rootstock and drainage of some areas subject to prolonged
exposure to high watertables.
About this time, the Department of Agriculture did further work in the area, producing
maps and a report (Campbell-Clause & Moore 1991). This provided supporting
information for the Swan Valley Policy area in the City of Swan’s Town Planning
Scheme.
Campbell-Clause and Moore captured the soil boundaries of Pym (1955) in digital
format and reproduced the mapping at a scale of 1:25 000. They provided land
capability assessment for each of Pym’s soil series using the five-class system
described by Wells and King (1989) (Table 2.1).
Table 2.1 Land capability classes (source: van Gool et al. 2005)
Capability
class

General description

1 – Very high

Very few physical limitations present and easily overcome. Risk of land
degradation is negligible.

2 – High

Minor physical limitations affecting either productive land use and/or risk of
degradation. Limitations overcome by careful planning.

3 – Fair

Moderate physical limitations significantly affecting productive land use
and/or risk of degradation. Careful planning and conservation measures
required.

4 – Low

High degree of physical limitation not easily overcome by standard
development techniques and/or resulting in high risk of degradation.
Extensive conservation measures required.

5 – Very low

Severe limitations. Use is usually prohibitive in terms of development costs
or the associated risk of degradation.
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Separate capability ratings were provided in tabular form in the report’s appendices
for wine grapes, table grapes, dried vine fruit, citrus, stone fruit and market
gardening. The ratings of only one of these land uses — table grapes — were
presented as a map (Figure 2.3).
For this review, we have used the published capability ratings for wine grapes from
Campbell-Clause and Moore to produce a map comparable to the previously
published table grape map featured in Figure 2.3. Despite the wine grape capability
ratings being published for over 20 years, presentation of this information in map
format is new (Figure 2.4).
Campbell-Clause and Moore used the capability ratings to identify areas of prime
agricultural land at a broad scale (Campbell-Clause & Moore 1991, Figure 8). They
also updated the land use mapping.
As in Pym (1955), the capability ratings in Campbell-Clause and Moore are usually
assigned to soil series rather than individual map units. For example, all six of Pym’s
Lotons series map units were assigned a single capability classification by CampbellClause and Moore.
For other series of Pym, some of the map units were rated separately by CampbellClause and Moore, recognising the differences in soil qualities. For example, the
Pyrton series comprises three individual map units (Pyrton sand, Pyrton loam and
Pyrton clay loam). Pyrton loam and Pyrton clay loam were assigned the same rating
(and named as Pyrton series) due to their similar qualities. Pyrton sand was
assigned a separate rating.
To recognise variation within soil series, a range of capability classes may be
assigned to a single series in Campbell-Clause and Moore. For example, the Herne
series is rated as classes 2–3 for table grapes in the capability ratings table but on
the capability map, Herne series was assigned a single rating of Class 3. While
Campbell-Clause and Moore recognised that variations in the landscape created
variations in the capability, they did not have the tools to adequately display this
variation on a map.

7

Land capability review for the Swan Valley

Figure 2.3 Campbell-Clause and Moore’s (1991) published map of land capability for
table grapes, using the five-class system (Table 2.1)
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Figure 2.4 Land capability map for wine grapes, produced by DAFWA using
capability ratings from Campbell-Clause and Moore (1991)
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2.2 Databases and digital mapping products
Campbell-Clause and Moore’s (1991) assessment of the Swan Valley was published
at a time when DAFWA applied a single capability class (Table 2.1) to a map unit
when producing capability maps, using the methodology of Wells and King (1989).
Variability within the map unit was dealt with by either assigning the dominant
capability rating or, in some cases, the average capability across the map unit. In
reality though, it is uncommon for a single rating for any land use to apply to an entire
map unit.
This limitation was identified by Campbell-Clause and Moore (1991, p. 12) who
stated that “The main deficiency of the map for land capability assessment is the
variable drainage status of Herne and Cruse Soil Series as mapped”. This review
recognises the variable landforms in Herne and Cruse soil series which will have an
overall impact on their capability.
In the early 2000s, DAFWA adopted a modified methodology for presenting land
capability analysis. This methodology was first documented by van Gool and Moore
(1999) and updated by van Gool et al (2005). Firstly, the way that capabilities were
generated was revised using improved ratings tables and land qualities. Secondly,
they developed a new way of interpreting the mapping.
Known as proportional mapping, this new method incorporated the data from
DAFWA’s map unit database (Schoknecht et al. 2004) to capture the variation in soils
and landforms within each map unit.
Within the map unit database, each map unit is subdivided into a number of
unmapped land units (a combination of soil type and landform position). 3 The
proportion of the map occupied by each unmapped land unit is recorded as a
percentage in the database.
The capability rating is assigned to the unmapped land unit rather than the entire
map unit. In this way, it is possible to calculate the proportion of the map unit falling
into each capability class for a particular land use.
The way of displaying capability on maps involves reducing the five classes shown in
Table 2.1 to just three. This is done by combining classes 1 and 2 (high capability)
and combining classes 4 and 5 (low capability), as shown in Figure 2.5. Class 3
(moderate capability 4) remains as previous. The map unit is then classified as:
• Category A land if there is 50% or more high capability zone land units
– Category A1 if there is 70–100% high capability
– Category A2 if there is 50–69% high capability

3

Further explanation about unmapped land units is provided in Chapter 3 of Tille et al.
(2013).

4

Formerly described as ‘Fair’ in Wells and King (1989).
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• Category B land if there is less than 50% high capability zone land units but 50%
or more moderate or high capability zone land units
– Category B1 if there is 70–100% moderate to high capability
– Category B2 if there is 50–69% moderate to high capability
• Category C land if there is 50% or more low capability zone land units
– C1 if there is 50–69% low capability
– C2 if there is 70–100% low capability.
One example of the different approaches is the Herne series soil type, Herne sand.
Campbell-Clause and Moore (1991) included this soil into the grouped Herne series
and gave it a rating of Class 2–3 for the entire unit. The range indicates their
recognition of the variability in the series. However, their mapping presents the area
as only one rating for table grapes, Class 3.
The current proportional mapping method identifies the individual soil Herne sand as
Category B1, meaning that 70–100% of the Herne sand map unit is Class 3 or
moderate capability for table grapes. This method clearly indicates the variability and
provides an indication of what that variability is likely to be.
This proportional capability assessment methodology led to DAFWA re-interpreting
and updating its previous assessments as part of a single dataset covering the entire
agricultural districts. The proportional land capability mapping has been available on
DAFWA’s website since 2007 (agric.wa.gov.au/land-use-planning/maps-and-data).
It must be emphasised that this mapping was generated on a statewide basis.
At the time, there was no review of the product to ensure its accuracy in
specific areas such as the Swan Valley. It is only when specific areas are
reviewed that errors in the database are revealed and can be corrected.
Figure 2.5 shows the mapping of the Swan Valley interpreted for the capability for
grape vines before the modifications generated by this review corrected errors
identified in the data. In this map, table grapes and wine grapes have been
combined into a single land use (SLIP NRM 2014). The map in Figure 2.5 is part of
the dataset used for work commissioned by the City of Swan (Land Assessment Pty
Ltd and Woodgis Environmental Consultants 2013). At the time, potential
inaccuracies were identified but not corrected.
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Figure 2.5 Land capability map for grape vines generated from DAFWA’s map unit
database before this review
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3 Current assessment
3.1 Mapping corrections
When examining the previous surveys and capability assessments of the Swan
Valley for this review, we identified rectification errors in the soil mapping dataset. 5
This meant that some of the soil boundaries, which were taken from the Pym (1955)
soil survey, were slightly skewed when captured in digital format as shown in
Figure 3.1. The recent discovery of these inaccuracies came from better technology
to view the soil mapping linework in combination with aerial photography.

Figure 3.1 Excerpt from Pym’s 1955 soil survey mapping overlying current aerial
photography in part of the Swan Valley. This shows the errors identified in some
areas of line work (marked in yellow). The river channel map unit for the Swan River
is labelled RC — clearly not overlying the river.
These rectification errors have also unwittingly been carried through into the more
recent work done in the Swan Valley by Campbell-Clause and Moore (1991) and
others.
5

A rectification error in mapping occurs when mapping linework does not correctly match
what is on the ground, as shown in Figure 3.1.
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Our attempts to correct the rectification errors were unsatisfactory. Instead, using
current aerial imagery, Topographical Position Index spatial data and Urban Monitor
contour data, we redrew the linework identified as being in the wrong position and
created a new version of the map for this review. 6,7
At the same time, we identified the banks that separate the upper and lower river
terraces and included them into the mapping. These help to improve the accuracy of
identifying flood-prone areas of the Swan Valley and highlight sloping land where
waterlogging is less of an issue but where soil erosion is a bigger risk.

3.2 Improvements in soil and map unit data
This land capability review gave us the opportunity to scrutinise our soil profile and
mapping database records for this area. We identified errors in descriptions given to
some of the landforms in the Swan Valley when the proportional mapping
methodology was adopted. For example, some areas were described as floodplains
when in fact they are areas of land not exposed to flooding. This incorrect landscape
description reduced the capability rating of these landforms. The incorrect
descriptions were reviewed and corrected which improved the mapped capability
rating of those particular areas.
A review of all the published soil descriptions and capability assessments for each
map unit was also completed and compared to the descriptions in DAFWA’s map unit
database. The database was corrected so that the soils and landforms more closely
matched the original descriptions. An example is the supposedly widespread
occurrence of saline soils in the Swan Valley. While minor areas of saline soils do
occur, the database suggested a clear overestimation, which field checking verified.
Correcting the soil data for each map unit in this way has improved the accuracy of
the capability assessment for some areas.
In this review, each map unit has been given descriptions for the landscape, WA Soil
Group allocations and capability assessments.

3.3 Changes in land capability
By 2015, new influences have come into play in the productivity of the Swan Valley.
One of the major areas of improvement comes from better management and
understanding of irrigation and crop nutrition. Because of these advances, areas
which were once considered unsuited for production because of poor water-holding
and nutrient-holding capacity, such as the sandy soils west of the Swan River, are
now able to be cropped. While these areas may not be preferred soils, they can no

6

Topographical Position Index is a spatial dataset which uses contours and digital elevation
model (DEM) information to show locations of crests, upper, middle and lower slopes, flats
and depressions in the landscape. Minor field checking done during this review showed
the data to be reliable on the ground.

7

Urban Monitor contour data is high performance, three-dimensional reconstruction using
digital aerial images in urban and peri-urban environments
https://publications.csiro.au/rpr/pub?list=BRO&pid=csiro:EP114780.
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longer be regarded as totally unsuitable for production. Chapter 6 of this report
provides updated capability mapping information.
An emerging issue that may influence yields and land capability in the future is the
climate and its impacts on production. The Swan Valley, like the south-west of
Western Australia, is experiencing a drying climatic weather pattern, coupled with an
increase in wind strength. Long-term rainfall trends suggest there has been a
decrease in the last few decades. Consequently, waterlogging is not as severe a
limitation as it once was in some parts of the Swan Valley. Details on the climate are
provided in Chapter 5 of the review.
While some areas of waterlogging may still occur in the Swan Valley, it is not as
widespread or as long-lasting as was previously recorded. This limitation to capability
has been adjusted in the light of this trend and other management adaptations
previously mentioned. Producers are responding to the change in climate in different
ways, such as sourcing suitable varieties, which perform better under these
conditions.
Another change that has occurred is that some areas mapped by Pym (1955) as
swamps can no longer be classified as such. While reviewing the mapping and
during the field reconnaissance for this project in September and November 2014, it
is clear that some areas mapped as swamps appear to have dried up and others
have been filled in. In some cases, these former swamps are now growing productive
vine crops. The areas where swamps have clearly disappeared are now marked as
‘Swamps (former)’ on the revised mapping.

Drains are one of the tools used to reduce waterlogging problems in some areas to
improve productivity.
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4 Current land use
We reviewed previous land use analyses and using 2014 aerial photography,
updated the land use mapping for the Swan Valley (Table 4.1 and Figure 4.1).
Cleared and partially cleared paddocks (some irrigated) cover just over half of the
Swan Valley. These are mainly for horses (hobby farms and equine industry) and hay
production. Intensive agriculture (horticulture) covers about 15% of the total area —
viticulture is dominant, with wine grapes making up 9% of this total.
In 1950, the estimated area of vines across the Swan Valley was about 2800ha
(7000 acres) (Pym 1955). More recent land use mapping estimates the Swan Valley
area of vines as about 1000ha (WAPC 2012). Our current estimates are that grapes
cover a slightly reduced extent (about 960ha), but this small difference may only be
due to differing approaches for capturing the information.
Table 4.1 Current land use in the Swan Valley in 2014

Current land use

Approximate Proportion
area (ha)
of area (%)

Grazing (paddocks – cleared & parkland cleared,
irrigated and not irrigated)

3950

54

Infrastructure (e.g. farm infrastructure, including
poultry sheds, houses, roads, railways)

1215

18

Wine grapes

685

9

Native vegetation

635

9

Water (Swan River, other water bodies)

310

4

Table grapes

240

3

Orchards

75

1

Recreation (e.g. sporting ovals)

50

<1

Market gardens

45

<1

Grapes (mixed)

35

<1

Bare (cultivated, not planted)

20

<1
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Figure 4.1 Horticultural land use in the Swan Valley, showing locations of wine and
table grapes, market gardens, orchards and unidentified grapes (DAFWA 2014)
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Table 4.2 summarises where the mix of horticultural crops is mainly grown. The
landforms relate to those shown in Figure 2.1. Most of the intensive agricultural land
uses are concentrated on the better soils of the plain, between the Darling Range
foothills and the river. The steep slopes and shallow soils of the Darling Scarp are not
widely favoured for intensive production. The poorer sandy soils (dunes) west of the
river are difficult to manage for horticulture and only feature minor areas of most land
uses.
Table 4.2 Approximate extent of intensive agricultural land uses, excluding poultry, in
the Swan Valley and proportion within the Swan Valley landforms

Plain
(%)

River
terraces &
floodplain
(%)

Dunes
(%)

16

49

18

15

0

17

57

25

<1

Table grapes (272ha)

0

2

54

44

<1

Orchards (75ha)

3

23

39

24

10

Market gardens (45ha)

0

12

45

33

9

Other (2214ha)

4

9

47

20

19

Total proportion of
intensive agriculture

2

14

49

21

14

Land use & area

Darling
Scarp
(%)

Foothills
(%)

Grazing (3956ha)

2

Wine grapes (685ha)

Most (57%) wine grapes are grown on the plain, mainly to the west of the railway
where water is more available. One-quarter of the wine grapes were also found on
the terraces of the Swan River and 17% on the foothills. Many vineyards in the
foothills are not irrigated. The table grapes are also concentrated on the plain to the
west of the railway, with a higher proportion (44%) than wine grapes found on the
fertile river terraces. Very few table grapes are grown on the foothills.
Orchards and market gardens are also mainly grown on the plain and the river
terraces, particularly the market gardens. While field-checking the mapping, we
noticed that market gardening seemed to be more prevalent than expected, which
may indicate a growing trend in this land use for the Swan Valley.
Orchards are more frequent on the foothills. The trees were sometimes small
plantings of citrus and olives and when field-checking the mapping, it was unclear if
they were all for commercial production.
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5 Climate
The Swan Valley has a Mediterranean climate with hot, dry summers and cool, wet
winters. Campbell-Clause and Moore (1991) provide comprehensive details of the
the climate and its suitability for horticulture.
There is no long-term data available from the Bureau of Meteorology (BoM) in the
Swan Valley. However, data can be inferred for specific locations through the
patched point dataset analysis, which averages information from nearby stations
(DSITI 2014). Analysis for this review is based on Midland which is on the southern
edge of the study area.

5.1 Temperature
Mean daily maximum temperatures for Midland varies from 17.9°C in July to 32.2°C
in February. Mean daily minimum temperatures range from 8°C in July up to 17.5°C
in February. Figure 5.1 shows the long-term mean temperatures for Midland.
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Mean max. temp (°C)
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Mean min. temp (°C)

Figure 5.1 Mean monthly minimum and maximum temperatures for Midland, 1889–
2013 (source: DSITI 2014)
Temperature comparison data compiled by McCarthy (2014) for the Swan Valley
suggests that, compared to 1961–90 data, the average maximum temperature for
2013–14 has increased by 2.1°C and the average minimum temperature has
increased by 0.9°C. 8

8

Temperature information used by McCarthy (2014) came from DSITI’s SILO data for
Pearce RAAF base. Recent data was from 1 September 2013 to 1 March 2014.
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5.2 Rainfall and evaporation
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0
Jan

Monthly rainfall & evaporation (mm)

The long-term average annual rainfall recorded for Midland is 794mm, with most
falling in May to September (Figure 5.2).

Mean evaporation

Figure 5.2 Mean monthly rainfall and evaporation for Midland, 1889–2013 (source:
DSITI 2014)
Some Swan Valley growers commented that rainfall has decreased in the area and
rainfall data supports this observation. Average annual rainfall for Midland to 1975
was 829mm. Since 1975, this average has dropped by 14% to 716mm (Figure 5.3).
1300
1200
1100

900
800
700
600
500

Year
Annual total
Pre-1975 average

10 year moving average
Post-1975 average

Figure 5.3 Comparison of pre-1975 and post-1975 average annual rainfall for
Midlands, 1889–2013 (source: DSITI 2014)
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Long-term average annual evaporation for Midland is 1936mm, which is well above
the average annual rainfall. Comparing evaporation data between the grouped years
of 1889–1975 and 1976–2013 indicates a slight increase of 16mm in recent years
(Table 5.1).
Table 5.1 Comparison of pre-1975 and post-1975 average annual evaporation for
Midland, 1889–2013 (source: BoM 2014)
Date span

Average annual evaporation (mm)

1889–2013

1936

1889–1975

1930

1976–2013

1946

5.3 Wind
Campbell-Clause and Moore (1991), describe the Swan Valley as being renowned
for its windiness. Strong winds, particularly the easterlies near the Darling Scarp, can
damage vine and fruit tree shoots, resulting in lost production.
Wind statistics were available from Perth Airport, which is about 4.6km south-west of
Midland. While there may be some minor local differences between the two areas,
the indications likely reflect the same overall trends. The results suggest that wind
speed is increasing in the mornings and the evenings, all throughout the year
(Table 5.2). Campbell-Clause and Moore (1991) suggest that the locations most
susceptible to winds are to the east of the Swan River, particularly around Middle
Swan, Herne Hill, Millendon and Upper Swan. Estimating the impact of these winds
on crop yields has not been part of this review.
Table 5.2 Comparison of 9am and 3pm wind speed data at Perth Airport in the years
1951–80 and 1981–2010 (BoM 2014)
Wind speed at 9am (km/h)
Month

Wind speed at 3pm (km/h)

1951–80 1981–2010 Difference 1951–80

1981–2010

Difference

January

16.3

18.8

+2.5

20.5

22.8

+2.3

February

16.2

19.2

+3.0

19.0

21.4

+2.4

March

14.3

17.6

+3.3

17.8

19.3

+1.5

April

11.4

14.5

+3.1

15.3

17.0

+1.7

May

10.0

12.4

+2.4

14.1

15.3

+1.2

June

9.8

11.9

+2.1

14.9

16.2

+1.3

July

9.7

11.8

+2.1

15.2

16.5

+1.3

August

10.2

12.5

+2.3

15.5

18.0

+2.5

September

12.1

14.3

+2.2

17.4

20.0

+2.6

October

14.2

16.1

+1.9

20.3

21.5

+1.2

November

14.9

18.3

+3.4

21.4

22.2

+0.8

December

15.5

17.7

+2.2

21.6

23.8

+2.2

Annual

12.9

15.4

+2.5

17.8

19.5

+1.7
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6 Land capability
6.1 Land capability maps
Land capability is the ability of the land to sustain a specific use without undesirable
on-site or off-site land degradation. Capability classes are assigned to areas of land
using the five-class rating system, ranging from Class 1 land (very high capability) to
Class 5 land (very low capability) (Table 2.1). Capability ratings for different land uses
are assigned to map units on a proportional basis as outlined in Chapter 2.2.
New capability maps for five land uses in the Swan Valley have been created in this
review including all the corrections made to the mapping and data described in
Chapter 3. These land uses represent existing irrigated crops or potential future
crops:
• table grapes (Figure 6.1)
• high quality 9 wine grapes (Figure 6.2)
• market gardens (Figure 6.3)
• orchards (stone fruit and nuts) (Figure 6.4)
• irrigated pastures (Figure 6.5).
The proportional land capability maps are classified as follows:
• Category A land if there is 50% or more high capability zone land units
– Category A1 if there is 70–100% high capability
– Category A2 if there is 50–69% high capability
• Category B land if there is less than 50% high capability zone land units but 50%
or more moderate or high capability zone land units
– Category B1 if there is 70–100% moderate to high capability
– Category B2 if there is 50–69% moderate to high capability
• Category C land if there is 50% or more low capability zone land units
– C1 if there is 50–69% low capability
– C2 if there is 70–100% low capability.
Land use ratings tables for these land uses are presented in Appendix A. While this
list is not exhaustive, it should represent the range of land use requirements for
irrigated agriculture. If certain crops, such as almonds or Chinese red dates, become
more important in the future, individual assessments can be generated for them. 10 If
a crop is no longer considered significant, it can be removed from the mix.
9

This assessment is for growing wine grapes where the quality of the fruit produced is the
priority, rather than the volume. This approach aims to produce high quality wine rather
than bulk.

10

One type of irrigated agriculture not well catered for at this stage is the growing of covered
crops (that is, crops grown in glass or shade-houses) or hydroponic crops. Ratings tables
for these land uses should be developed if they become more important in the future.
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Figure 6.1 Current land capability map for table grapes in the Swan Valley
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Figure 6.2 Current land capability map for high quality wine grapes in the Swan
Valley
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Figure 6.3 Current land capability map for stone fruit and nuts (orchards) in the Swan
Valley
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Figure 6.4 Current land capability map for market gardens in the Swan Valley
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Figure 6.5 Current land capability map for irrigated pastures in the Swan Valley
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7 Combined irrigated land categories
Having a number of individual capability maps is useful when considering specific
land uses, but this can lead to information overload when viewed collectively. This
makes it difficult to incorporate the information into the planning process. A solution is
to combine the individual maps into a single map of irrigated land categories. This
was the approach taken in identifying high quality agricultural land in the Mid West
region (Tille et al. 2013).

7.1 Combined capability maps and land use weightings
To identify the most ‘versatile’ land for irrigated agriculture in the Swan Valley, maps
can be generated by combining the capability data used to produce the maps for the
five land uses outlined in Chapter 6. This process involves using the proportional
capability ratings for each map unit to produce a score out of a hundred for each of
the land uses. These scores are weighted according to the relative importance of the
individual land uses and then summed to produce an overall irrigated agriculture
score (Tille et al. 2013).
Using this method, map units with a high capability for a number of land uses will
have a higher score than map units with a high capability for only a single land use.
This higher score reflects the greater versatility of the map unit. Production on these
more versatile areas can be adjusted more readily as markets or other conditions
change.
The irrigated agriculture score reflects the potential of the map unit for irrigated
agriculture in terms of soils and landforms only. Availability of water is not considered
at this stage.
A very important part of the process of combining the individual land use scores is
the land use weightings. These are based on the relative importance of the different
land uses. Adjusting the weightings will change the final maps.
For example, if all land uses are considered equally important, they should be
assigned equal weighting. In the case of the five land uses identified for the Swan
Valley, individual scores out of 100 would be multiplied by 20% (one-fifth) before they
are added together to produce a combined score out of 100.
In the Swan Valley, viticulture is currently the most important form of commercial
agricultural production in terms of the area planted and the value of production. It is
the industry that most people associate with the Swan Valley and a major driver for
protecting the valley as an agricultural area. These are good reasons for assigning
table and wine grapes a higher weighting than the other three land uses.
Table 7.1 presents two potential mixes of the five land uses with different weightings
assigned to each land use. They are expressed as percentages and add up to 100%.
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Table 7.1 Land use weightings for crop types in the Swan Valley, using two land use
mixes to estimate the capability for irrigated agriculture
Land use weighting
for Mix 1 (%)

Land use weighting
for Mix 2 (%)

Wine grapes

50

33

Table grapes

20

33

Market gardens

15

20

Orchards (stone fruit and nuts)

10

4

5

10

100

100

Land use

Irrigated pastures
Total

Mix 1 was compiled by DAFWA staff as a ‘conversation starter’. It was then modified
to Mix 2, based on feedback from Swan Valley grower stakeholders.
The weightings should reflect the possible future importance of industries in
the Swan Valley, rather than just the current situation.
The weightings in Mix 1 suggest that wine grapes will be twice as important as table
grapes in the future and that both will be more important than any of the other land
uses. In Mix 2, the weightings suggest that wine and table grapes will be of equal
importance in the future, with an increase in the importance of market gardens and
irrigated pasture and a decrease in the importance of orchards. These weightings
can be reviewed and altered as more information about trends, crops and markets
becomes available. It is also possible to add a new land use — if there is a good
understanding of the land use requirements — or remove a land uses if required.
The combined irrigated agriculture scores are then converted into irrigated land
categories, as described by Tille et al. (2013). The highest scores fall into the
category, Very high 1; the lowest scores fall into the category, Low.
Figure 7.1 and Figure 7.2 show the irrigated land category map for Mix 1 and Mix 2,
respectively.
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Figure 7.1 Land capability for irrigated agriculture in the Swan Valley, using the land
use weightings in Mix 1 (Table 7.1). This capability mapping is based on an
assessment of soils and landforms only; it does not consider the availability of water
supplies
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Figure 7.2 Land capability for irrigated agriculture in the Swan Valley, using the land
use weightings in Mix 2 (Table 7.1). This capability mapping is based on an
assessment of soils and landforms only; it does not consider the availability of water
supplies
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Table 7.2 summarises the area of land in the Swan Valley in each of the irrigated
land categories for Mix 1, and Table 7.3 does the same for Mix 2. It is important to
remember that these categories relate to the soils and landforms only; they do not
take into account the availability of water supplies.
Table 7.2 Distribution of land capability categories in Mix 1

Area (ha)

Proportion of Swan
Valley (%)

Very high 1

239

3

Very high 2

1467

21

High 1

2065

29

High 2

1038

15

Medium 1

12

<1

Medium 2

830

12

1416

20

Irrigated land category

Low

Table 7.3 Distribution of land capability categories in Mix 2

Area (ha)

Proportion of Swan
Valley (%)

Very high 1

139

2

Very high 2

1457

21

High 1

1887

27

High 2

1155

16

Medium 1

230

3

Medium 2

427

6

1772

25

Irrigated land category

Low
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8 Water resources
The availability of water supplies is the single most crucial consideration for
developing irrigated agriculture. Without water, there can be no irrigation.
As is the case elsewhere in Western Australia, most horticulture in the Swan Valley
relies on irrigation. There are grape vines currently grown for wine production in the
Swan Valley without irrigation. 11 Few other horticultural crops are likely to be viable
without irrigation.

8.1 Groundwater assessment methodology
This review combined the land capability mapping (figures 7.1 and 7.2) with
information on the availability of water supplies, which is based on the methodology
described for assessing the high quality agricultural land in the Geraldton Planning
Region (Tille et al. 2013). This approach links to the Department of Water’s
groundwater allocations assigned to its groundwater subareas (GWSA).
The methodology of Tille et al. (2013) was adapted for this review because there are
significant differences between the Swan Valley and the Geraldton Planning Region,
including:
• The Swan Valley has a high level of technical aquifer information upon which
groundwater allocations are based and the Geraldton Planning Region has only an
initial to medium level (Department of Water 2014).
• The Swan Valley has much smaller GWSAs than the Geraldton Planning
Region. 12
• In the Swan Valley, the GWSA boundaries for the shallow aquifers differ from
those of the middle and deep aquifers, whereas in the Geraldton Planning Region,
the shallow, middle and deep aquifers all share the same GWSA boundaries.
• The most important groundwater resources in the Swan Valley are in the shallow
(local) aquifers, whereas in the Geraldton Planning Region, they are in the deep
(regional) aquifers.
• Many of the aquifers in the Swan Valley are currently over allocated.
• There is greater potential for surface water supplies in the Swan Valley and many
properties have access to reticulated supplies from the Water Corporation.

11

Compared to irrigated vines, these crops tend to have lower yields, especially in years of
lower rainfall. For these crops to be economically viable, they need to produce very good
quality wine grapes capable of fetching a higher price per tonne.

12

The average size of the four GWSAs that lie partly within the Swan Valley is 9000ha, and
ranges from 2000 to 27 000ha. The average size of the eight GWSAs that lie partly within
the Geraldton Planning Region is about 300 000ha, and ranges from 54 000 to
1 000 000ha.
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8.1.1 Groundwater resources
Virtually the entire Swan Valley lies within the Swan Groundwater Area (GWA). 13 The
Department of Water (2014) lists four groundwater aquifers underlying the Swan
Valley in the Swan GWA. In order of depth, these are:
• the Superficial Swan Aquifer (a shallow aquifer)
• the Mirrabooka Aquifer (a middle aquifer)
• the Leederville Aquifer (a middle aquifer)
• the Yarragadee Aquifer (a deep aquifer).
Groundwater allocations for the upper two of these — the Superficial Swan,
Fractured Rock and Mirrabooka aquifers — are linked to four groundwater subareas
(GWSA) that lie partly within the SVPA (Figure 8.1). Groundwater allocations for the
Fractured Rock aquifers are also linked to these GWSAs. These are not presented
in the above mentioned report, but can be of local significance.
Table 8.1 lists these GWSAs and shows the proportion of each lying within the Swan
Valley.
Table 8.1 Groundwater subarea boundaries overlying the Swan Valley
Area of
GWSA within
Total area of Swan Valley
GWSA (ha)
(ha)

Proportion of
GWSA within
Swan Valley
(%)

GWA

GWSA

Swan GWA

North Swan

4 514

412

9

No data

Central Swan

2 089

1 944

93

No data

East Swan

3 190

1 095

34

No data

South Swan

4 553

3 599

79

Total

No data

14 346

7 050

49

13

34

Only 20ha of the Swan Valley lie within other Groundwater Areas. There is 7ha of the
Mirrabooka GWA on the western margin, 10 ha of the Perth GWA on the southern margin
and 3ha of the Karri GWA on the eastern margin.

Land capability review for the Swan Valley

Figure 8.1 Groundwater subareas of the Swan Valley (source: Department of Water
2014)
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In each of the GWSAs, there are groundwater allocations for the Superficial Swan
Aquifer. This is the most easily accessible aquifer in the Swan Valley.
In the East Swan GWSA, the Superficial Swan Aquifer is only present along a narrow
strip running down the western margin. Most of this GWSA lies to the east of the
Darling Fault where groundwater is restricted to fractured rock aquifers.
The Mirrabooka Aquifer has allocations linked to the North Swan and South Swan
GWSAs. Some of this water is used for irrigation in the Swan Valley.
Groundwater allocations for the lower two aquifers — the Leederville and Yarragadee
— are related to the allocation linked to the Swan Confined GWSA. This GWSA
covers 27 150ha, 27% of which lies within the Swan Valley. Its boundary
incorporates the North Swan, Central Swan, East Swan and South Swan GWSAs
and extends further to the north. 14
Table 8.2 shows the proportion of the Swan Confined GWSA that correlates to these
four GWSAs and the proportion that occurs within each of these GWSAs within the
Swan Valley. These proportions are used to calculate the adjusted groundwater
allocations presented in Table 8.4.
Table 8.2 Correlation of the Swan Confined GWSA to the other four GWSAs and the
Swan Valley

GWSA

Proportion of
Area of Swan
Proportion of
Swan
Confined GWSA Swan Confined
Total area of
Confined
within Swan
GWSA within
GWSA (ha)
GWSA (%)
Valley (ha)
Swan Valley (%)

North Swan

4514

17

412

2

Central Swan

2089

8

1944

8

East Swan

3190

12

1095

2

South Swan

4553

17

3599

15

14 346

No data

7050

27

Total

Underlying the Mirrabooka Aquifer is the Leederville Aquifer and beneath this is the
Yarragadee Aquifer. Table 8.3 shows the Department of Water groundwater
availability for the Swan Valley. The general licensing component (GLC) is the
Department of Water allocation limit minus the allocation for public water supply that
is unlikely to be made available to irrigators.
In addition to this analysis, the Department of Water has provided the following up-todate information and data for Table 8.3:
Water availability in the Swan Valley is very limited. Groundwater is the main water
source and is licensed to water users by the Department of Water. The Swan Valley
mostly covers the department’s groundwater subareas of Central Swan and South
14
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Underneath the East Swan GWSA, the Leederville Aquifer occurs only to the west of
Campersic Road.
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Swan, where shallow groundwater is fully allocated. The deeper Leederville aquifer
(Swan Confined subarea) is also fully allocated. There is limited water available
within some aquifers of the North Swan and East Swan subareas but this availability
may depend on local hydrogeology and licence assessment (J Mackintosh
[Department of Water] 2016, pers. comm., 11 February).
The Yarragadee Aquifer has been omitted from Table 8.3 because in the Swan
Confined GWSA, it has poor water quality — in the 3000–35 000mg/L range of total
dissolved salts (Department of Water 2014).
Table 8.3 Groundwater availability in the Swan Valley (J Mackintosh [Department of
Water] 2016, pers. comm., 11 February)

Aquifer

GWSA

Superficial Swan

North Swan

Superficial Swan

Allocation limit –
general licencing
component (ML/y)

Status of water
available for licensing*
(as at February 2016)

1564

Fully allocated

Central Swan

716

Fully allocated

Superficial Swan

East Swan

620

Fully allocated

Superficial Swan

South Swan

3400

Fully allocated

Mirrabooka

North Swan

298

Mirrabooka

South Swan

1600

Fully allocated

Leederville

Swan Confined

5000

Fully allocated

Fractured Rock

Central Swan

Fractured Rock

East Swan

100
96

Limited water available†

Case-by-case basis
Fully allocated

* For up-to-date information, check with the Department of Water’s online water register or
the Swan–Avon Region office. Limited water availability means 70–100% allocated. Caseby-case basis means that water availability is assessed locally through licensing.
†

If current applications were approved, this resource would become fully allocated.

8.1.2 Assessing groundwater resources
Assess groundwater resources in the Swan Valley differs from the approach taken
for assessing high quality agricultural land in the Geraldton Planning Region. Instead
of combining allocations in regional aquifers with estimates of recharge to surface
aquifers, this assessment is based on the allocations for the shallow and middle
aquifers.
A total allocation is assigned to each of the GWSAs in Figure 8.1. This allocation is
the sum of the adjusted GLCs for the underlying Superficial Swan, Mirrabooka,
Leederville and Fractured Rock aquifers (where present).
The adjusted GLCs were calculated by multiplying the GLC values in Table 8.3 by
the “Proportion of the GWSA within the Swan Valley” from Table 8.1 for the
Superficial Swan and Mirrabooka aquifers, and the “Proportion of Swan Confined
GWSA within Swan Valley” from Table 8.2 for the Leederville aquifer. Table 8.4
shows these calculations and the totals derived.
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Table 8.4 Groundwater allocations adjusted for the Swan Valley

GWSA

Aquifer

North Swan

Superficial Swan

North Swan

GLC (ML/y)

Proportion of
aquifer in Swan Adjusted
Valley (%)
GLC (ML/y)

1564

9

143

Mirrabooka

298

9

27

North Swan

Leederville

5000

2

85

North Swan

Total

No data

No data

255

Central Swan

Superficial Swan

716

93

666

Central Swan

Leederville

5000

8

410

No data

No data

1076

Central Swan

Total
*

East Swan PB

Superficial Swan

620

12

73

East Swan PB

Fractured Rock

96

22

21

East Swan PB

Leederville

5000

2

89

East Swan PB

Total

No data

No data

183

East Swan YC†

Fractured Rock

96

73

51

East Swan YC

Total

No data

No data

71

South Swan

Superficial Swan

3401

79

2687

South Swan

Mirrabooka

1600

79

1264

South Swan

Leederville

5000

15

742

South Swan

Total

No data

4693

No data

* Perth Basin
†

Yilgarn Craton

For this review, the East Swan GWSA was split in two, with the boundary running
generally along Campersic Road. This approach reflects the different aquifers
occurring in the Perth Basin (East Swan Perth Basin) to the west of the Darling Fault
and on the Yilgarn Craton (East Swan Yilgarn Craton) to the east. Since the
Superficial Swan aquifer only occurs over the Perth Basin, the proportion of this
aquifer within the East Swan GWSA has been reduced to 12% in Table 8.4.
When the GLC (groundwater subarea adjusted) totals from Table 8.4 are added
together, they suggest there is a potential groundwater resource of about 6250ML/y
underlying the Swan Valley. 15
Figure 8.2 displays the adjusted groundwater allocations from Table 8.4 placed into
potential water resource categories for the Swan Valley, as outlined in Table 8.5.

15
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Potential groundwater resource does not mean that this water is currently available or
being used for irrigation.
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Table 8.5 Potential water resource categories for the Swan Valley
Groundwater GLC Potential water Potential water resource
(ML/y)
resource category description
2500–5000

A

Largest water resource

1000–2500

B

Moderate water resource

500–1000

C

Moderate water resource

250–500

D

Small water resource

100–250

E

Small water resource

50–100

F

Limited water resource

<50

G

Limited water resource
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Figure 8.2 Total groundwater general licensing component for the Swan Valley. This
data is subject to review by the Department of Water. It does not represent the
volume of water currently available for licensing (source: Department of Water 2014)
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9 Potential for irrigated agriculture
The final step in the review is to compile a detailed map showing the potential for
irrigated agriculture. To create this map, the water resources map (Figure 8.2) and
land capability datasets (Figure 7.1 and Figure 7.2) are matched using the
methodology adapted from Tille et al. (2013). The criteria in Table 9.1 were used to
determine the irrigated agriculture potential of each polygon in the mapping for both
of the land use mixes defined in Table 7.2 (Mix 1) and Table 7.3 (Mix 2).
It was then possible to create the maps shown in Figure 9.1 (Mix 1) and Figure 9.2
(Mix 2) which present the potential irrigated agriculture categories for the agricultural
districts within the Swan Valley. The map legends in Figure 9.1 and Figure 9.2 relate
to the information in Table 8.5 for the potential irrigation resource categories.

Old (top) and new (bottom) styles of table grape plantings illustrating how crop
management techniques have evolved over time.
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Table 9.1 Matrix table combining potential irrigation resource data with land
categories for irrigated agriculture to determine the potential for irrigated agriculture
for each polygon in the mapping for figures 9.1 and 9.2 (groundwater only). GLC
volumes for potential irrigation resource are presented in Table 8.5. Colours in this
table relate to colours on the maps in Figure 9.1 and Figure 9.2
Potential
irrigation
resource

Land category for irrigated agriculture
Very high
(VH1, VH2)

High
(H1, H2)

Moderate
(M1, M2)

Low
(L)

Largest
groundwater
resource
(A)

1. Largest water 2. Largest water
resource
resource
– best land
– good land

3 Largest water 12. Poor land
for irrigation
resource
– fair land

Moderate
groundwater
resource
(B,C)

4. Moderate
water resource
– best land

5. Moderate
water resource
– good land

6. Moderate
water resource
– fair land

12. Poor land
for irrigation

Small
groundwater
resource
(D,E)

7. Small water
resource
– best land

8. Small water
resource
– good land

9. Small water
resource
– fair land

12. Poor land
for irrigation

Limited
groundwater
resource
(F)

10. Limited
water resource
– best land

11. Limited water
resource
– good to fair
land

11. Limited
water resource
– good to fair
land

12. Poor land
for irrigation
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Figure 9.1 Irrigated agriculture potential for the Swan Valley (land use Mix 1)
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Figure 9.2 Irrigated agriculture potential for the Swan Valley (land use Mix 2)
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10 Other issues to consider
At just over 7000ha in size, the Swan Valley is not extensive, but it is densely
populated for an area with a rural focus. While this review indicates where the most
productive and versatile land for intensive agricultural production is located in the
Swan Valley, there are other issues which influence its development. Two major
factors to consider are water availability and lot sizes.

10.1 Water: the major limiter
Rather than a lack of available lots or productive areas of land in the Swan Valley,
the major limitation for intensive agriculture is the availability of adequate amounts of
good quality water for irrigation. As stated in Chapter 8.2, there is a current total
groundwater resource of about 6250ML/y underlying the Swan Valley.
Current annual irrigation requirements for table grapes in the Swan Valley range from
4.5 to 6.0ML/ha depending on grape varieties planted, vine management and the
season (J Campbell-Clause [AHA Viticulture] and C Gordon [DAFWA] 2016, pers.
comm., February). Requirements for wine grapes are lower but even more variable,
ranging from 1.5 to 3.5 ML/ha (J Campbell-Clause [AHA Viticulture] and G Ward
[DAFWA] 2016, pers. comm., February).
Assuming these requirements, the estimated groundwater resource of 6250ML/y
would be enough water to irrigate about 1050–1400ha of table grapes or 1800–
4150ha of wine grapes.
These figures need to be viewed with caution. The entire water resource is unlikely to
be available solely for the use of viticulture because significant water extraction for
irrigated pastures and non-agricultural users, as well as other horticultural
enterprises, will continue. On the other hand, there is some potential for viticulture to
access alternative irrigation sources, such as surface water or scheme water. The
effects of wind, rising temperature and decreasing rainfall on crop water use, also
need to be considered.
The drying climate in the south-west of WA means that water availability is likely to
reduce into the future. The Department of Water is preparing for a new Gnangara
groundwater allocation plan with the aim to set levels of abstraction that match a drier
climate to 2030 to enable sustainable, productive water use and to minimise
environmental impacts (J Mackintosh [Department of Water] 2016, pers. comm., 11
February). The Department of Water will consult with stakeholders and aims to
release the plan for public comment in 2017.
In the meantime, any new water requirements will need to be sourced from the trade
or transfer of existing water licenses from either inside the Swan Valley area or from
externally where permitted by groundwater subarea boundaries (Department of
Water 2014). Best practice needs to be followed by growers to ensure irrigation
efficiency is optimum for the water available to them.
The future challenge for growers is to design businesses that will continue to be
profitable in the face of a drying climate and intensifying competition for water
(Fazakerley & Windsor 2013).
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10.2 Lot sizes
The Swan Valley Planning Legislation Amendment Act (2006) states that for most of
the Swan Valley (areas B and C on Figure 1.1), the targeted minimum lot size is 4ha.
We conducted a lot size analysis for this review and found that more than threequarters of the lots in the Swan Valley are 4ha or smaller, and these lots extend
across almost half (45%) of the entire Swan Valley (Figure 10.1). Almost 90% of the
lots are 5ha or smaller and the average size is 2.8ha (median is 2.1ha). The extent of
the Swan Valley covered by the different sized lots is presented in Table 10.1.
700
600

Number of lots

500
400
300
200
100
0
0-1

1-2

2-3

3-4

4-5

5-10 10-15 15-20 20-40 40-100 >100

Lot sizes (ha)
Figure 10.1 Spread of lot sizes in the Swan Valley. Roads, rivers, railway and lots
which had less than 10% of land inside the Swan Valley Policy Area boundary are
excluded (DAFWA 2014)
Table 10.1 Number and proportion of lot sizes in the Swan Valley

Lot size (ha)

Number of lots

Area (ha)

Proportion of
Swan Valley
(%)

<2

952

636

10

2–3

468

1072

17

3–4

330

1164

18

4–6

365

1701

26

6–8

103

669

10

>8

63

1214

19

No data

2281

No data

No data
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Lot sizes and viability appears to have been a long-standing issue in the valley. A
study by Giles (1951) found that properties less than 25 acres (10ha) were too small
to make the most efficient use of labour and overhead outlays. Campbell-Clause and
Moore (1991) suggest that for table grapes, the minimum viable area required to
achieve marketable yields was 4.5–5ha, and for wine grapes and dried fruit
production, this area increases to 12–15ha. These areas are still relevant today
(J Campbell-Clause [AHA Viticulture] 2015, pers. comm.).
There are enough small rural lots to support agricultural production in the Swan
Valley. We have observed that an increase in the number of small rural lots does not
necessarily translate into an increase in agricultural enterprises (Percy 2008). WAPC
(2012) also recognises there are conflicting issues with reducing lot sizes and
supporting agriculture production into the future.
What makes a ‘viable’ lot size clearly depends on a property’s location, the type of
crop and the business model itself; there is no definitive answer. Although part-time
and niche agricultural production is common on smaller lots, as a rule they generally
limit a producer’s overall land use flexibility and their capacity to adapt to meet
changing market demands.
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11 Discussion
This capability review shows that the Swan Valley has broad areas of land capable of
producing a range of crops. Water is the key enabler or limiter of irrigated agriculture
development here and poses different challenges for every location. Improving water
use efficiency will increase the productive use of existing resources.
New capability maps for five crop types were included in this review. The alluvial
terraces adjacent to the Swan River and the plain to the west of the railway and
south of Haddrill Road contain extensive areas of good soils that are underlain by the
largest volumes of groundwater (Figure 2.1). Unsurprisingly, these areas contain
most of the existing horticultural activities (Figure 4.1 and Table 4.2).
The foothills also have a high capability for irrigated agriculture. However, because
water resources are more limited here, wine grapes are the main horticultural crop.
Because of changes in land and crop management techniques and a drying climate,
areas that were formerly classified as unsuited for agriculture are now showing
improved capability.
Therefore, areas where good soils are combined with suitable quality and quantity of
water for irrigation display the most productive and versatile potential for irrigated
agriculture.
Agricultural producers in the Swan Valley have enormous advantages over other
areas because of their proximity to markets and labour. Being just half an hour from
Perth, with additional access for tourists via a navigable waterway, presents huge
opportunities for value-adding agricultural produce. The Swan Valley also acts as a
‘shop front’ for the WA wine industry which creates a focus for many visitors.
In areas where water for irrigation is available, there are a large number of
opportunities for growers, particularly for targeting the domestic market. However,
small lot sizes will be a limiting factor for some agricultural enterprises. Expansion is
difficult because high land prices are prohibitive to many growers — a disadvantage
of the area’s proximity to Perth. Additional pressures on table grape growers include
reduced wholesale prices and recent competition with imports.
Fazakerley and Windsor (2013) found that competitiveness in the local marketplace
is influenced by business efficiency and the ability to meet market specification. Both
have become increasingly important in the current marketplace. They also state that
meeting the expectations of the customer — whether they are a processor,
wholesaler, retailer, exporter or end consumer of fresh produce — is an important
goal for contemporary food businesses.
The Swan Valley is not well-suited for producing large export crops (excluding wine).
These large crops generally come from areas where there are sizeable properties
which are heavily involved in using mechanisation, especially for harvesting, to
reduce labour costs. High labour and production costs make Western Australian
exporters vulnerable to direct competition with low-cost producers.
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Land that is suitable for vegetable and fruit production, with ready access to a
suitable source of irrigation water, and is located close to Perth, is in short supply and
difficult to replace. Large, contiguous lots with water suitable for large-scale
development are becoming scarce on the coastal plain overall (Percy et al. 2008). It
is for these reasons that productive areas, such as the Swan Valley, will become
more significant for agriculture into the future.
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Appendix A Land use ratings tables
Table A1 Land quality value codes used in the ratings tables (tables A2–A6)*
Land quality

Value codes

Flood hazard

N (nil), L (low), M (moderate), H (high)

Inherent fertility

VH (very high), H (high), M (moderate), L (low), VL (very low)

Land instability hazard

N (nil), VL (very low), L (low), M (moderate), H (high)

pH 0–10cm,
pH 15–25cm,
pH 50–80cm
(ph in CaCl 2 )

VSac (very strongly acid: <5.3), Sac (strongly acid: 5.3–5.6), Mac
(moderately acid: 5.6–6), Slac (slightly acid: 6–6.5),
N (neutral: 6.5–8), Malk (moderately alkaline: 8–9), Salk (strongly
alkaline: >9)

Phosphorus export risk L (low), M (moderate), H (high), VH (very high), E (extreme)
Rooting depth (cm)

VS (<15), S (15–30), MS (30–50), M (50–80), D (>80), VD (>150)

Salinity hazard

NR (none), PR (partial or low), MR (moderate), HR (high),
PS (saline land)

Salt spray exposure

S (susceptible), N (not susceptible)

Site drainage potential

R (rapid), W (well), MW (moderately well), M (moderate), P (poor),
VP (very poor)

EL (extremely low: <30), VL (very low: 30–50), L (low: 50–70),
Soil water storage
ML (moderately low: 70–100), M (moderate: 100–130), H (high:
0–100cm
(mm of available water) >130)
EL (extremely low: <15), VL (very low: 15–25), L (low: 25–35), ML
Soil water storage
(moderately low: 35–50), M (moderate: 50–65), H (high: >65)
0–50cm
(mm of available water)
Soil workability

G (good), F (fair), P (poor), VP (very poor)

Subsurface acidification L (low), M (moderate), H (high), P (presently acid)
susceptibility
Subsurface compaction L (low), M (moderate), H (high)
susceptibility
Surface salinity

N (nil), S, (slight), M (moderate), H (high), E (extreme)

Surface soil structure
decline susceptibility

L (low), M (moderate), H (high)

Trafficability

G (good), F (fair), P (poor), VP (very poor)

Water erosion hazard

VL (very low), L (low), M (moderate), H (high), VH (very high),
E (extreme)

Water repellence
susceptibility

N (nil), L (low), M (moderate), H (high)

Waterlogging /
inundation risk

N (nil), VL (very low), L (low), M (moderate), H (high), VH (very
high)

Wind erosion hazard

L (low), M (moderate), H (high), VH (very high), E (extreme)

* Codes for ratings tables are more fully explained in van Gool et al. (2005).
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Table A2 Ratings table for table grapes*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N

L

M

H

no data

Inherent fertility

H, VH

M

L, VL

no data

no data

Land instability hazard

N, VL, L

no data

M

no data

H

pH at 0–10cm

Slac, N

Mac

Vsac, Sac, no data
Malk, Salk

no data

pH at 50–80cm

Slac, N

Mac, Malk Vsac, Sac, no data
Salk

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD

D

M

MS

S, VS

Salinity hazard

NR

no data

PR

MR

HR, PS

Salt spray exposure

N

no data

no data

S

no data

Site drainage potential

R, W

MW

M

P

VP

Soil water storage
0–100cm

H, M, ML

L

VL

EL

no data

Soil water storage
0–50cm

H, M, ML, L VL

EL

no data

no data

Soil workability

G

F

P

VP

no data

Subsurface compaction
susceptibility

L, M, H

no data

no data

no data

no data

Surface salinity

N

no data

S

M

H, E

Trafficability

G

F

no data

P

VP

Water erosion hazard

VL, L

M, H

no data

VH, E

no data

Water repellence
susceptibility

N, L, M

H

no data

no data

no data

Waterlogging /
inundation risk

N, VL

no data

L

M, H

VH

Wind erosion hazard

L, M

H, VH

E

no data

no data

* Table A1 explains the code symbols for this ratings table.
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Table A3 Ratings table for high quality wine grapes*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N

L, M

no data

H

no data

Inherent fertility

M

H, L

VH, VL

no data

no data

Land instability hazard

N, VL, L

no data

M

no data

H

pH at 0–10cm

Slac, N

Mac

Vsac, Sac, no data
Malk, Salk

no data

pH at 50–80cm

Slac, N

Mac, Malk Vsac, Sac, no data
Salk

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD, D

M

no data

MS

S, VS

Salinity hazard

NR

no data

PR

MR

HR, PS

Salt spray exposure

N

no data

no data

S

no data

Site drainage potential

R, W

MW

M

P

VP

Soil water storage
0–100cm

H, M, ML

L, VL

EL

no data

no data

Soil water storage
0–50cm

H, M, ML,
L, VL

EL

no data

no data

no data

Soil workability

G

F

P

VP

no data

Subsurface compaction
susceptibility

L, M, H

no data

no data

no data

no data

Surface salinity

N

no data

S

M

H, E

Trafficability

G

F

no data

P

VP

Water erosion hazard

VL, L

M, H

no data

VH, E

no data

Water repellence
susceptibility

N, L, M

H

no data

no data

no data

Waterlogging / inundation N, VL
risk

L

M

H

VH

Wind erosion hazard

H, VH

E

no data

no data

L, M

* Table A1 explains the code symbols for this ratings table.
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Table A4 Ratings table for stone fruit and nuts*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N

no data

L

M

H

Inherent fertility

H, VH, M

L

VL

no data

no data

Land instability hazard

N, VL, L

no data

M

no data

H

pH at 0–10cm

Slac, N

Mac

Vsac, Sac, no data
Malk, Salk

no data

pH at 50–80cm

Slac, N

Mac, Malk Vsac, Sac, no data
Salk

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD

D

M

MS

S, VS

Salinity hazard

NR

no data

PR

MR

HR, PS

Salt spray exposure

N

no data

no data

S

no data

Site drainage potential

R, W

MW

M

P

VP

Soil water storage
0–100cm

H, M, ML

L

VL

EL

no data

Soil water storage
0–50cm

H, M, ML, L VL, EL

no data

no data

no data

Soil workability

G

F

P

VP

no data

Subsurface compaction
susceptibility

L, M

H

no data

no data

no data

Surface salinity

N

no data

S

M

H, E

Trafficability

G

F

no data

P

VP

Water erosion hazard

VL, L

M, H

no data

VH

E

Water repellence
susceptibility

N, L, M

H

no data

no data

no data

Waterlogging / inundation N
risk

VL

L

M

H, VH

Wind erosion hazard

H, VH

no data

E

no data

L, M

* Table A1 explains the code symbols for this ratings table.

53

Land capability review for the Swan Valley

Table A5 Ratings table for vegetables and melons*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N

L

M

no data

H

Inherent fertility

H, VH, M

L

VL

no data

no data

Land instability hazard

N, VL, L

no data

M

H

no data

pH at 0–10cm

Slac, N

Mac

Vsac, Sac, no data
Malk, Salk

no data

pH at 15–25cm

Slac, N

Sac, Mac,
Malk

Vsac, Salk no data

no data

pH at 50–80cm

Slac, N

Sac, Mac,
Malk

Vsac, Salk no data

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD, D

M

MS

S

VS

Salinity hazard

NR

PR

no data

MR, HR

PS

Salt spray exposure

N

no data

no data

S

Site drainage potential

R, W, MW

M

P

no data

VP

Soil water storage
0–100cm

H, M, ML

L, VL

EL

no data

no data

Soil water storage
0–50cm

H, M, ML

L, VL

EL

no data

no data

Soil workability

G

F

no data

P

VP

Subsurface compaction N
susceptibility

no data

S

M

H, E

Surface salinity

G

F

no data

P

VP

Trafficability

VL

L

M

H, VH

E

Water erosion hazard

N, L, M

H

no data

no data

no data

Water repellence
susceptibility

N, VL

L

M

H

VH

Waterlogging /
inundation risk

L, M

H, VH

no data

no data

E

Wind erosion hazard

N

L

M

no data

H

* Table A1 explains the code symbols for this ratings table.
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Table A6 Ratings table for irrigated pastures on small holdings*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N, L

M

H

no data

no data

Inherent fertility

H, VH, M

L

VL

no data

no data

Land instability hazard

N, VL, L

no data

M

H

no data

pH at 0–10cm

Slac, N

Vsac, Sac, Salk
Mac, Malk

no data

no data

pH at 15–25cm

Slac, N

Sac, Mac,
Malk

Vsac, Salk no data

no data

pH at 50–80cm

Slac, N

Sac, Mac,
Malk, Salk

Vsac

no data

no data

Phosphorus export risk

L

M

H, VH

E

no data

Rooting depth

VD, D, M

MS

S

VS

XX

Salinity hazard

NR

PR

no data

MR, HR

PS

Salt spray exposure

N

no data

S

no data

no data

Soil water storage
0–50cm

H, M, ML

L, VL

EL

no data

no data

Soil water storage
0–100 cm

H, M

ML, L

VL, EL

no data

no data

Soil workability

G, F

P

VP

no data

no data

Subsurface acidification L, M
susceptibility

H, P

no data

no data

no data

Subsurface compaction L, M
susceptibility

H

no data

no data

no data

Surface salinity

N

S

M

H

E

Surface soil structure
decline susceptibility

L, M

H

no data

no data

no data

Water erosion hazard

VL, L, M

no data

H

VH

E

Water repellence
susceptibility

N, L

M

H

no data

no data

Waterlogging /
inundation risk

N, VL, L

M

no data

H, VH

no data

Wind erosion risk

L, M

H

VH

E

no data

* Table A1 explains the code symbols for this ratings table.
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Shortened forms
Shortened form Full name
BoM

Bureau of Meteorology

DAFWA

Department of Agriculture and Food, Western Australia

DSITI

Department of Science, Information Technology and
Innovation, Queensland Government

GLC

general licensing component

GWA

groundwater area

GWSA

groundwater subarea

L/min

litres per minute

mm

millimetres

ML/y

megalitres (1 000 000L) per year

SVPA

Swan Valley Planning Act policy area
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